Summary. Regional cost-of-living differences affect the quality of life that individuals and families experience in different metropolitan areas. Yet, lack of metropolitan cost-of-living indexes has left analysts without the ability to make accurate cost-of-living adjustments to measures of economic wellbeing. This paper evaluates alternative approaches to cost-of-living measurement and then applies the ACCRA cost-of-living index to various US metropolitan area datasets, including median household income, the number of people living in poverty, and family eligibility for the Free and Reduced Price School Lunch and Head Start programmes to illustrate some of the policy impacts of adjusting economic indicators of wellbeing for geographical cost-of-living differentials.
Introduction
The regional cost of living affects the quality of life that individuals and families experience in different places. An income of $62 732, the 2002 median household income in the US for a family of 4 (HHS, 2004) , purchases a much higher standard of living in Wichita, KS, than in New York City, NY. Yet, lack of available data directly measuring these differences, as well as disagreement on how to do so, has left analysts with manifestly inaccurate measures of economic wellbeing.
Both researchers and policy-makers often use income-based measures-particularly median household income, per capita income and the proportion of the population with incomes below the poverty level-as tools to gauge the relative economic wellbeing of an area's residents. However, since the cost of living varies significantly among US metropolitan areas, unadjusted income-based measures inevitably yield misleading results. For instance, researchers at the US Census Bureau found that in 2003 a larger proportion of people were living with incomes below the poverty line in Cleveland, Ohio, than in any other major city in the nation, making Cleveland the poorest city in America (Proctor and Dalaker, 2003) . However, in measuring relative poverty rates among US cities, Census Bureau researchers did not account for differentials in the purchasing power of income. Rather, poverty was measured at a static rate across the nation (in 2003, it was $18 400 for a family of 4). Given that Cleveland's living costs are relatively low when compared with other major cities, 1 it is doubtful that the magnitude of poverty in Cleveland is in fact higher than in many other large but highcost metropolitan areas. This has had a perceptible impact on investment confidence in the region and in risk perceptions about the region's economic future. Thus, without downplaying the reality of poverty, there is a question as to whether or not this statistical 'fact' is indeed correct and it is quite possible that the 'poorest big city' designation is having a negative impact on the economy of the city.
Further, while it is interesting to understand how regional price differences affect qualityof-life measures, it is arguably more important to understand how cost-of-living differences impact eligibility for social support and income transfer programmes. Economic and community development programmes such as the HOPE VI programme and the Community Development Block Grant programme provide financial assistance to communities based upon their level of need. However, regional living costs are not taken into account when computing community need levels. There are currently over 80 federal means-tested programmes providing cash and non-cash benefits to poor individuals and families. Eligibility criteria for these programmes are based upon: the federal poverty guidelines or the Census Bureau's poverty thresholds 2 (or a combination of both); state or area median income; the lower living standard income determined by the Bureau of Labor Statistics; an absolute monetary standard; or, an income level considered to indicate 'need' (CRS, 2003) . With the exception of the qualification standards that are based upon state or area median income, and in some cases those that are based on multiples of the poverty standards, 3 most programmes do not take living costs into consideration when determining programme eligibility.
Thus, there is a clear distortion in having a single, national, poverty line. 4 Because land costs and associated housing and rental prices and insurance costs are typically lower in rural areas than in urban areas, it is safe to assume that the national average poverty line overstates rural poverty and understates urban poverty. At the same time, the national average poverty line will understate the poverty rate in 'expensive' metropolitan areas and central cities and overstate it in 'cheaper' metropolitan areas and central cities. Since differences in per capita income, average household income and the portion of the population with incomes below the poverty line are frequently used to compare the quality of life in different places, not accounting for differences in the regional cost of living distorts measures of economic wellbeing. Furthermore, failing to account for living cost differentials in programme eligibility means that there are large quality-of-life differences among those who qualify for federal means-tested programmes.
However, some argue that it is undesirable to account for geographical cost-of-living differences in measures of economic wellbeing and programme eligibility. (See Cebula, 1979a and 1979b for a survey of the literature regarding the relationship between welfare benefit levels, interstate migration and adjusting policies for geographical costof-living differences.) Proponents of this position argue that differences in living costs reflect the different packages of amenities/ disamenities that are available in different areas because amenity packages are capitalised into land and housing costs. Thus, residents in high cost-of-living areas are, in effect, paying for the higher value of the amenities they receive. If they feel that they are paying too high a cost in terms of the amenities they value and are receiving, they will move elsewhere (thus 'voting with their feet' in a manner similar to that postulated by Tiebout (1956) for intrametropolitan moves in search of tax/service packages that best meet a household's preferences) and, if they are satisfied with the package of amenities they are receiving, they will remain in their current location.
The argument follows that regional variations in land costs and ground rents play an important allocative function in the economy because they are a device for rationing scarce resources such as environmental amenities, cultural amenities and access to region-specific labour markets. Low ground rents are a pull factor in interregional migration decisions, while high ground rents are a push factor. Subsequently, regional variation in living costs is critical to establishing long-run equilibrium in the nation's regional labour markets.
However, despite the compelling nature of these arguments, there are several reasons why geographical cost-of-living differentials should be accounted for in measures of economic wellbeing and public policy, especially when addressing the needs of poor and lowincome populations. First, while it is correct that regional variations in housing prices are likely to capture amenity or disamenity differences among areas (Kaplow, 1995) , housing-as we shall argue later-is only one component of regional cost-of-living differences. Differences in the cost of food, clothing, health care, utilities, etc. are likely to reflect real variations in supply costs and these variations are real components in disparities in the quality of life. These differences are likely to be largely, if not completely, independent of the amenity characteristics of the area.
Secondly, even with respect to regional housing cost and land cost variations, which we agree partially reflect regional amenity and labour market differences, the implicit rationale for the argument against adjusting for geographical cost-of-living (COL) differentials assumes that individuals have perfect information and mobility, as is assumed by Tiebout in his intrametropolitan sorting hypothesis. But we are concerned here with regional-i.e. intermetropolitan differences. Within a metropolitan area, Tiebout's assumption was that households could locate anywhere within that area and still have access to the same job. Clearly, this is not true on an intermetropolitan level.
The application of Tiebout's hypothesis to the argument against making COL adjustments is weakened further by the fact that all segments of the population are not equally mobile. Highly educated and amenity-seeking households have a greater degree of intermetropolitan mobility and choice because they do not face the same financial, informational and educational constraints that poor households experience. Poor and low-income households have less money for moving costs, less information about intermetropolitan occupational and residential opportunities and less human capital to employ to take advantage of those opportunities than higher-income households. Subsequently, poor and lowincome households have a relatively lower degree of intermetropolitan residential mobility and choice than the rest of the population (Gimpel, 1999) . As a result, poor people often bear the costs of amenities through higher housing prices, regardless of whether or how much they actually value them.
Fourthly, the argument that regional variations in living costs serve to propel the national labour market into a long-run equilibrium is problematic for two primary reasons. First, individuals who relocate for specific jobs seek compensation for living cost differentials in high-cost areas. Thus, differences in compensation packages somewhat mitigate differences in living costs for higher-income, mobile people. Furthermore, regional differences in living costs redistribute income from those who are place-bound and do not place a high value on the amenity package (often poor and low-income people) to those who place a high value on the package of amenities in a given area.
Therefore, while low-income people may be enjoying some of the amenities associated with high-cost metropolitan areas (assuming their amenity preferences match those present in the area), when compared with the rest of the population they have a limited opportunity to make choices between residential locations. In this light, economic theory suggests that when households are immobile, adjusting for COL differences is economically efficient because it does not result in interregional distortions in the allocation of labour and production (Kaplow, 1995) . Therefore, although there is no existing technique available for accounting for amenity differences in cost-of-living indices and it is therefore likely that cost-of-living indices overstate intermetropolitan variations in quality of life, we argue that adjusting for cost-of-living differences when measuring poverty is preferable to disregarding disparities in living costs altogether.
Cost-of-living Measures
There are several cost-of-living (COL) measures available and geographical COL estimates vary a great deal depending upon the measure that is used. For example, using four different widely available COL measures, whose methodology we describe and critique in the following section of the article, results in very different measures of median household income. Median household income in 2000, as reported in the US Bureau of the Census and not adjusted for regional cost-of-living differences, is reported in the second column of Table 1 for a set of 15 metropolitan areas.
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We then used four existing measures of COL variation to adjust median household income levels for geographical living cost differences: the Department of Housing and Urban Development's (HUD) Fair Market Rents (FMR) measure, the Economic Policy Institute's (EPI) Family Budgets Measure, the Brookings Institution's Metropolitan Price Indices and ACCRA's Cost of living Indices. As is evident in the table, the estimated purchasing power of a household's income varies a great deal depending on the COL adjustment used. In the Chicago metropolitan area, for example, the Census Bureau's unadjusted median household income in 2000 was $51 680. Using the Fair Market Rent approach for measuring COL differences, the median household income in Chicago is adjusted down to $30 047, using the EPI Family Budget adjustment it is estimated at $45 333, using the Brookings Institution Index it is estimated at $41 757 and using the ACCRA index, it is $42 188. This represents a range in COL estimates of $21 633, depending on the measure used. Although adjusted median household income measures do not vary as much for all MSAs/PMSAs as they do for Chicago, all of the metropolitan areas in our sample vary by at least $5637 in adjusted median income levels.
The measures of central tendency for median household income unadjusted for COL differences (reported at the bottom of the second column of 
Housing-based Measures
There are two primary approaches to measuring geographical COL differences: housingbased measures and market basket measures. Housing-based measures rely on housing and utility costs as the sole source of regional COL differences and do not take the costs of other goods and services into account. Market basket models are more inclusive in their approach, as they compare the costs of a constant combination of goods and services across geographical areas (the composition of the market basket remains the same across metropolitan areas).
Housing-based COL measures rely on the assumption that housing and utility costs are the only source of COL differences among Highest median household income after adjusted for metropolitan cost-of-living (COL) is listed in bold. All indices are indexed to 100, which represents the national average. Adjusted median household income levels were derived by dividing the median household income in a metropolitan area reported by the US Bureau of the Census by the appropriate index and multiplying by 100. For instance, in Albuquerque, the original median household income ($39 088) was divided by the FMR index of 132.1, arriving at a quotient of 295.9. That number was then multiplied by 100, arriving at an adjusted income of $29 600. This method was used for all adjusted income levels in all subsequent tables. The Metropolitan Statistical Areas (MSAs) and Primary Metropolitan Statistical Areas (PMSAs) included in Table 1 (and subsequent tables) were chosen from a study by Furdell et al. (2004) in which the authors studied urban distress in 98 central cities. The central cities included in their study were cities with populations over 125 000 that were in MSAs/PMSAs with populations of over 250 000 in 2000. The 15 MSAs/PMSAs included in our tables are a subset of the MSAs/PMSAs that were represented in the study by Furdell et al. The 15 MSAs/ PMSAs that we selected to include in our tables were based on the criteria of national regional representation and variations in size. The set of 15 MSAs/PMSAs was chosen for illustrative purposes and is not a statistically representative sample.
areas or that the other sources of price differences in a region's COL are highly correlated with these costs. Thus, housing-based COL measures estimate geographical COL differences based on housing and utility costs alone, while other possible contributors, such as groceries, automobile insurance, and clothing are omitted from the regional COL estimates. While housing-based COL measures are useful in estimating the relative costs of housing between geographic areas, they have weaknesses as a broader measure of the regional differences in the quality of life.
Housing-based methods depend on housing price data from one of two sources: the US Census Bureau's American Housing Survey (AHS) or the US Department of Housing and Urban Development's (HUD) Fair Market Rents. Data from the Census Bureau's American Housing Survey (AHS) report on housing and resident characteristics such as income levels, housing and neighbourhood quality, housing costs, equipment and fuel consumption, the size of housing units and recent moves. These data are collected at the metropolitan statistical area (MSA) level every other year for a sample of housing units (AHS, 2004) . Fair Market Rents (FMRs) are rental cost measures derived from the AHS data, census data and random digit dialing telephone surveys. FMRs are used by the Department of Housing and Urban Development (HUD) to determine programme eligibility for Section 8 housing assistance voucher programmes and are estimated annually for 354 metropolitan areas and 2350 non-metropolitan rural areas. FMRs are set at the 40th percentile rental level in a metropolitan area, meaning that the lowest 40 per cent of all rent and utility payments in a metropolitan area are at or below the FMR dollar amount (HUD, 1995) . FMRs are updated annually with AHS and census data.
There are several examples of interregional COL measures that rely on AHS and FMR data, including the National Research Council's alternative to the official poverty measure, the Basic Needs Budget and the Brookings Institution's Metropolitan Price Indices. 6 To illustrate the housing-based approach to COL measurement, we focus on the National Research Council's (NRC) COL measure, which was created in 1995 by the National Academy of Sciences Panel on Poverty and Family Assistance (NRC, 1995 and . The NRC measure is a proposed alternative to the current poverty threshold and is based upon the purchase price of a constant market basket of goods and services.
Geographical COL variation in the NRC model is derived from rental cost differences among areas. The NRC constructed 54 regional housing price indices from 1990 Fair Market Rent values. Each of the indices created by the NRC corresponds to a set of metropolitan areas, differentiated by population size, within a census region. The nine census regions (New England, Middle Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Mountain and Pacific) were broken down into six population size categories -non-metropolitan areas; -metropolitan areas under 250 000; -metropolitan areas 250 000-500 000; -metropolitan areas 500 000-1 000 000 -metropolitan areas 1 000 000-2 500 000; and -metropolitan areas 2 500 000 or more.
Thus, each of the 9 census regions had 6 possible FMR values, for a total of 54 different COL differentials that were incorporated into the NRC poverty measure (NRC, 2002) . Housing and utility costs were weighted at 44 per cent of the poverty budget, while the remaining 56 per cent of household costs are held constant in the NRC measure (NRC, 2002) .
The National Research Council's alternative poverty measure, as well as housingbased COL measures in general, are inaccurate measures of interarea COL differentials because housing costs vary geographically more than the costs of other goods. The NRC attempted to remedy this problem by weighting housing costs at 44 per cent of the poverty budget, yet their measure assumes that all other household costs are constant, which is clearly not the case. Table 2 illustrates the interarea variation of the costs of housing, health care, utilities, groceries, transport and miscellaneous goods and services for the second quarter of 2004 for the nation's 26 largest MSAs (ACCRA, 2004) . (The national average value for each sub-index and the overall index is 100.) The standard deviations for these 26 metropolitan areas are displayed for each sub-index, as is their correlation with housing costs. As the table illustrates, the standard deviation of the housing cost indices is more than four times greater than the next highest sub-index, the cost of health care. The standard deviation of housing is more than seven times that of miscellaneous goods and services, the category with the lowest standard deviation across all of the 26 largest metropolitan areas. Thus, it is clear that measures relying only on housing costs to adjust for COL differences will overstate COL differences. In addition, it is evident that, while the costs of other goods do not vary as much as the cost of housing, they still exhibit important variations that should be captured in accurate COL measures.
Housing-based COL measures do not recognise regional variation in the 67 per cent of the average after-tax household budget that is not related to housing expenditures. This would not be a problem if interarea variations in the costs of other goods were highly correlated with the interarea variation in housing costs; however, Table 2 shows that variations in the non-housing sub-index values do not necessarily correspond with variations in housing prices. This is particularly the case with health care (with a correlation of 0.36), utilities (correlation of 0.42) and miscellaneous goods and services costs (correlation of 0.68). Thus, COL measures that only take housing costs into consideration will be inaccurate.
Furthermore, FMR values have additional problems as a generalised way of measuring interregional cost-of-living differences. First, FMRs were developed specifically for the Section 8 programme and were not intended as overall housing cost measures. Consequently, FMRs measure only rents, not total housing costs or costs associated with homeownership (Short, 2001) . Secondly, FMRs observe only the expenses of recent movers, who are defined as people that have moved in the past year. This is problematic because recent movers represent only a small portion of the population and it is likely that collecting data for recent movers results in an upward bias in the FMR because long-term renters often experience discounted rents (NRC, 1995) . Thirdly, the National Research Council (1995) stated that the FMR measure does not control for housing quality and, as a consequence, sub-standard housing in lowincome areas will exert a downward bias on the FMR. 7 Fourthly, because the FMR is calculated for the 40th percentile of the rent distribution, it is skewed towards lower-income households, making it a poor representation of the cost of living experienced for the middle and upper levels of the income 
Market Basket Measures
An alternative approach to housing-based measures for assessing geographical COL differences is to make use of market basket measures. Such measures estimate the costs of a constant combination of goods and services, or a market basket, across geographical areas. This approach offers a more accurate assessment of COL differences than housingbased measures because it includes the relative prices of goods and services such as health care, transportation, food, clothing and insurance-all of which are omitted in the housing-based measures. Fundamental to market basket approaches to COL adjustments are consumer profiles. To determine the goods that are included in the market basket and the appropriate proportion of income spent on those goods, researchers construct profiles of consumers based upon consumption data from the US Bureau of Labor Statistics' (BLS) Consumer Expenditure Survey data. Consumer profiles are usually derived from the national average consumption patterns of a study population (for instance, the national average expenditure patterns of a family of 4, earning $55 000 per year) and the market basket of goods and services is then specified based upon average consumption patterns of the specified study population. The relative cost of obtaining the market basket across local areas is then compared and indices are constructed to measure how far prices in each locality deviate from the reference area or the national average.
Market basket measures using secondary data sources. Different types of market basket COL measures can be distinguished by examining their data collection methods. Market basket COL measures either use existing price data to construct COL indices or they rely on information collected for the specific purpose of COL measurement. Measures that use existing price data, such as local retail surveys, state-level data and national surveys that were conducted for other purposes, are referred to as secondary data measures. Measures that rely on original, first-hand data that were collected for the specific purpose of COL measurement are primary data measures. Primary data measures collect information through either on-site reporting or the use of surveys designed specifically for the collection of COL information.
Market basket COL measures using secondary data sources have been developed by organisations as diverse as the Economic Research Institute (ERI), the Economic Policy Institute (EPI) and Sperling's Best Places.
8 To illustrate, we focus on the Economic Research Institute (ERI), which is a private organisation that conducts salary, compensation and benefits research for public-and private-sector clients, and which developed a software package that uses secondary data sources to estimate geographical COL differences. ERI's Relocation Assessor Software provides estimates of COL differentials for professional and managerial persons living in over 10 000 cities world-wide. Estimates of COL differentials are based upon the consumption patterns of professional and managerial persons, which are obtained from the Consumer Expenditure Survey or equivalent international data sources. Then, using existing data sources, such as housing rental price data from local realtors' offices and local surveys of retail prices, ERI constructs estimates of geographical COL divergences based upon expenses for housing, transport, health care, utilities, taxes and miscellaneous goods and services. Data for US and Canadian residences are reported at the city level (defined by municipal boundaries) and the ZIP code level. COL information for all other international cities is available only at the city level (ERI, 2004).
ERI's Relocation Assessor software compares intrametropolitan COL differentials for various profiles of professional-level households. In addition, variables such as family size, income level, vehicle type and housing size can be altered in the programme so that users can project COL estimates that do not fit into ERI's pre-defined consumer profiles. However, despite the software's flexibility in estimating the COL experiences for professional-level households, the Relocation Assessor software is lacking in its applicability to low-and moderate-income households. The data presented in the first column of Table 3 illustrate this point. Table 3 compares the proportion of income allotted to expenditures on major categories of goods used by three different COL measures with the actual expenditure data of low-and moderate-income consumers obtained from Most critics of the COL measures based on secondary data analyses argue that their weakness lies in the fact that the baseline data used in constructing the measures are inaccurate (GAO, 1997). Biases and inaccuracies will skew COL estimates when the COL measure is based on price data that have not been carefully designed to measure differences in interarea living costs. For instance, in the case of ERI's Relocation Assessor software programme, data for COL estimates are obtained from existing, independent, local-level data sources. Most of these local sources employ different definitions and methodologies for collecting their data, yet because ERI collects price data on several different items in 10 000 different cities, it would be virtually impossible for them to identify and control for all of the data inconsistencies. Thus, it is likely that secondary data measures, such as ERI's Relocation Assessor, are imprecise in measuring interregional cost-of-living differences.
In order to overcome the problem of locallevel data unavailability and inconsistency, the market basket COL measures discussed often use large-area geographical data to measure COL differences. For instance, many of the measures use state-level data to estimate portions of their local indices. However, this, too, is problematic because living costs are likely to vary as much within states as between them. For example, the cost of living in metropolitan Chicago may have more in common with New York City than with Springfield, IL, and the cost of living in Seattle, WA, may have more in common with Portland, OR, than with Spokane, WA. The National Research Council (1995) found that after reviewing 1990 census data on housing costs, the population size of a geographical area was a more important factor in predicting housing (and other) costs than was the state of residence and that "most states include urban and rural areas that vary widely in population density and housing costs" (p. 62). Thus, COL indices that use state-level data to approximate living costs are less desirable than are measures that control for population size.
In conclusion, COL measures that are based on secondary data sources tend to lack precision. Secondary price data are often available only for large geographical areas and these data are often inconsistent with regional price variations. In the event that locallevel price data are available, they are often incompatible with one another due to the fact that data collection techniques are inconsistent, resulting in misconstrued COL measures. It is desirable, therefore, that COL measures are based on local-level data sources that collect data under a consistent protocol.
Market basket measures using primary data sources. As an alternative to basing COL projections on existing data sources, two groups have developed COL estimates using primary price information. ACCRA, formerly the American Chamber of Commerce Research Association, develops COL indices for roughly 200 urbanised areas every quarter.
9 ACCRA collects its data through self-administered surveys in which retailers respond to questions regarding the prices they charge for goods and services (ACCRA, 2003) . In addition, Runzheimer International creates cost-of-living differentials to estimate COL differences for 350 domestic and international cities on a monthly basis using price data collected by on-site researchers (Runzheimer, 1994) .
As an illustration of primary data market basket approaches, we examine the ACCRA COL index. The ACCRA COL index measures geographical price differences based on information for 59 items classified into six categories: grocery items, housing, utilities, transport, health care and miscellaneous goods and services. Retailers recruited by local ACCRA members in each urbanised area respond to detailed surveys regarding the prices they charge. The surveys are designed by ACCRA, yet are self-administered by respondents. Once local price data are obtained, they are compared with the national average of all prices, which is set at 100. Local-area COL indices are then expressed as a percentage of that number (ACCRA, 2003) .
An earlier approach utilised the Bureau of Labor Statistics' (BLS) Family Budgets data to estimate and predict COL indices. Family Budgets were market basket COL measures constructed by BLS for 25 metropolitan areas and 4 metropolitan regions from 1966 to 1981 but have since been discontinued (GAO, 1997).
10 Several researchers (see Cebula, 1986; Fournier et al., 1988; and McMahon, 1991) , predicted Family Budgets for the metropolitan areas that were not included in the original BLS dataset. Regression analysis of 1981 Family Budgets data were used to estimate parameters that were then applied to calculate predicted costof-living estimates for other metropolitan areas. COL estimates for succeeding years for the original areas were inflated by the Consumer Price Index for specific urban areas and regions for which BLS collected data; regression coefficients were then estimated for these areas and once again applied to other areas in order to estimate their cost of living for that year. An obvious concern with using this approach today is that a quarter of a century has passed since 1981 and, while cost-of-living differences based on regional market baskets among areas may be slow to change, they surely are not invariant and errors are likely to have accumulated with the passage of time (McMahon, 1991).
Summary and Evaluation of Approaches
Our assessment of the usefulness of the COL methodologies suggest important trade-offs among them. First, housing-based COL measures are flawed because housing, on average, comprises only 33 per cent of households' after-tax budgets. Thus, relying on housing alone to gauge the magnitude of COL differentials between areas is inaccurate. Secondly, in terms of accuracy, the market basket primary data COL approach employs research methodologies that are far superior to the other two measures because they collect local-level, consistent data. Thirdly, in terms of the expenditure components covered, all of the measures are likely to understate interregional variations in COL because they do not reflect region-specific consumption patterns. Fourthly, care must be taken in applying the results beyond the baseline household income class (usually a professional middle-class household) for which the data are collected.
Although the market basket primary data COL approach is superior to other approaches, market basket measures are not without weaknesses. Koo et al. (2000) identify several potential biases in market basket measures such as ACCRA. First, because baseline indices count all cities equally rather than by population weighting them, the overall baseline (i.e. the standard against which other scores are based) is arguably too low. As a consequence, the cost of living for large cities is overestimated. None of the COL measures examined is weighted for population. Secondly, indices based on a national market basket of goods do not reflect regional differences in consumption patterns. The bias introduced by using a market basket measure has a marked effect on the housing price input of the ACCRA index. The price of housing that goes into the ACCRA index is for a 2400 square foot home with 3-4 bedrooms, 2 full baths, an attached 2-car garage and several other amenities (ACCRA, 2003). However, mid-level managers that live in high-cost areas such as New York City or San Francisco often do not live in this type of housing because of the cost of real estate in the area. Therefore, using this standard of housing as a proxy for housing prices in all metropolitan areas results in an overestimate of living costs in high-cost areas. Incorporating regional consumption patterns into market basket measures could be done with the use of Consumer Expenditure Survey data. Together, these biases suggest that the cost of living for large cities with high housing costs may be overestimated using a market basket approach. Thus, in the best of all possible worlds, the market basket approach would be improved by incorporating population weighting and regional sensitivity to consumption patterns, especially in terms of housing.
Bureau of Labor Statistics' researchers Kokoski, Cardiff and Moulton (1994) and Kokoski, Moulton and Zieschang (1996) addressed many of the problems associated with the market basket approach through the use of hedonic regression on Consumer Price Index (CPI) microdata (or baseline data) for urban areas. This approach, known as the KCM or KMZ measure, uses CPI baseline data to construct interarea COL indices. KCM/KMZ use hedonic regression on the CPI microdata to standardize the types of goods contained in the market basket across areas. In addition, the researchers control for differences in regional consumption patterns (or weights within the market basket) by including a control for climate in their regression models. The KCM/KMZ approach is very complex and uses CPI data on tens of thousands of items to construct their interarea COL indices. Although this approach addresses many of the problems associated with market basket measures, because of its complexity, the KCM/KMZ measure is cost-prohibitive to most researchers. In addition, because of confidentiality restrictions, CPI microdata are usually unavailable to the public. In sum, this approach should be followed by a national government in constructing cost of living measures. It cannot be used by research teams on limited budgets.
Application of COL Adjustments: What Difference Does It Make?
Since the ACCRA data reflect the preferred COL approach described for a research team-a market basket primary data approach-and since the data were readily available to us, we opted to employ the ACCRA COL measure to illustrate the impact of accounting for COL differences in measures of economic wellbeing and determinants of programme eligibility. One weakness we encountered when using ACCRA's information for measuring geographical COL differences, however, is that although the data are reported for geographical areas that represent 70 per cent of the US population (ACCRA, 2003) , the set of urbanised areas for which cost-of-living indices are available varies every quarter because participation in the ACCRA survey is voluntary.
11 As a consequence, the ACCRA data would appear to pose serious problems for research use because they are inconsistent and often unavailable for specific metropolitan areas and cities. 12 However, we have remedied this problem through the specification of a regression equation that estimates geographical COL indices for the several areas that are not included in ACCRA reports. Because of lack of data availability for specific urbanised areas, we predicted indices at the MSA/ PMSA level.
As the first step in our analysis, we estimated a regression equation for 2000 ACCRA indices in which a sample of 67 ACCRA index values were regressed against 3 independent variables. The independent variables include the median owner-occupied housing value in the central city of the MSA/PMSA, the natural log of population in the central city of the MSA/PMSA and the region in which the MSA/PMSA is located. Median home value and population figures were obtained from the US Census Bureau's American Housing Survey and the US decennial Census of Population. The 12 regions used in the model were derived from the Bureau of Economic Analysis' 8 regions, but were modified to group regions by similarity in economic trends.
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When the ACCRA indices were regressed against the independent variables, the model produced an R 2 value of 0.789 for the year 2000. The high R 2 value suggests that the independent variables (median home value, population and regional location) explain roughly 79 per cent of the variation in the ACCRA Cost of living Index in 2000. Furthermore, when the model is used to predict the COL index for a metropolitan area, the actual and predicted indices had a correlation coefficient of 0.882. Thus, we concluded that our model can be used to predict the ACCRA COL indices for those metropolitan areas where there are missing observations. 14 As discussed in the beginning of this article, the primary public policy applications of COL adjustments involve measuring economic wellbeing. Typical indicators used to gauge economic wellbeing are the portion of the population or the percentage of households with incomes that are at, or below, the official poverty thresholds, the median household income and per capita income. In order to assess the difference that would result if COL adjustments were applied to these measures, we applied, for illustrative purposes, the ACCRA Cost of living Index to the official 2000 poverty guidelines and the 1999 median household incomes of a selection of 98 MSAs. The MSAs included in our selection are MSAs of at least 250 000 people that contained central cities with populations of at least 125,000 in 1980. Table 4 reports these results and it is evident that the purchasing power of the median household income varies a great deal across metropolitan areas. In the Chicago metro area, the censusreported 2000 median household income of $38 625 is only equal to $31 527 after adjusting for living costs (a decline of 18.4 per cent), while the purchasing power of Memphis' median household income of $32 285 increases to $35 517 (an increase of 10.0 per cent). Overall, average median household income levels in our group of 98 MSAs and PMSAs decreased by $2489 when adjusted for cost-of-living differences.
As stated previously, the poverty guidelines, which are used by states in setting qualifying standards for a number of social welfare programmes for households and individuals, are currently set at uniform levels across the country (although states sometimes use different multiples of the poverty level to establish their qualifying standards). When adjusting for geographical COL differentials, however, the poverty guidelines show significant variation across the nation's metropolitan areas. The coefficient of variation for the maximum federal poverty level rises from zero to 0.21. 15 For the group of 98 MSAs/ PMSAs examined, the mean household income poverty level for a family of 4 increases from the unadjusted level of $17 050 to an adjusted level of $18 272 in 2000. The impact of adjusting for cost-of-living differences is particularly significant in cities with especially high living costs, such as in the Honolulu, HI, MSA, where the poverty line would increase from $17 050 for a family of 4 to $22 818 if cost-of-living differentials were recognised.
The percentage and number of families that are considered to be poor would change dramatically in a number of metropolitan areas if the official income guidelines recognised metropolitan area differences in the cost of living. Table 5 illustrates the number of families that were considered to be below the poverty threshold in 1999 in the group of 15 metropolitan areas used earlier in this article, versus the number that would have been considered poor in the same year, had the poverty guidelines been adjusted for living cost differences. 16 In the Chicago PMSA, the number of families considered to be poor in 2000 rises from 8.0 per cent of all families in the PMSA to 10.3 per cent. This represents a real increase of 46 216 families. Several jurisdictions see gains in the number of families considered poor, while others experience losses in their poor populations.
Accounting for regional differences in the cost of living would have an impact on the number of people and families eligible for public policies. Table 6 shows the change in the number of families that would be eligible for the Free and Reduced Price School Lunch and Head Start programmes in the group of 15 metropolitan areas that have been followed in this article. 17 The Free and Reduced Price School Lunch programme provides free lunches for school-aged children from families with incomes at or below Table 4 were chosen from a study by Furdell et al. (2004) , in which the authors studied urban distress in 98 central cities. The central cities included in their study were cities with populations over 125 000 that were in MSAs/PMSAs with populations of over 250 000 in 2000. MSAs/PMSAs in bold are the regions for which the ACCRA COL index was predicted using our regression model. Sources: 2000 Poverty Guidelines: Federal Register, 65(31), 15 February, 2000 1999 Median household income, Table P53 (US Census Bureau, 2000). Notes: The metropolitan statistical areas (MSAs) and primary metropolitan statistical areas (PMSAs) included in Table 6 were chosen from a study by Furdell et al. (2004) , in which the authors studied urban distress in 98 central cities. The same calculation was used for all MSAs/PMSAs for all family sizes (up to 7 or more people). The total number of poor families is the aggregate number of poor families at each family size in each MSA/PMSA. The same calculation was used for current and income-adjusted standards. ACCRA-adjusted poverty guidelines and median household income levels were derived by dividing the reported federal level by the appropriate index, multiplied by 0.01. The total number of poor families (under current and income-adjusted standards) is the aggregate number of poor families at each family size in each MSA/PMSA. Poor families as a percentage of total families ¼ (total number of poor families)/(total families). Source: US Census Bureau, Census 2000 SF4 Summary Tables, Table PCT117 . 130 per cent of the poverty level. The Head Start programme provides early childhood and pre-school education for children under 5 from families with incomes below 100 per cent of the poverty guideline. As Table 6 depicts, adjusting for metropolitan cost-ofliving differences when determining poverty levels greatly increases the number of people eligible for social services in high-cost MSAs and PMSAs, while it decreases the number in low-cost MSAs and PMSAs. In Chicago, for example, 26 841 more families qualify for free lunches and 6690 more families qualify for Head Start. In low-cost MSAs and PMSAs, such as Kansas City, MO, programme eligibility for free lunches and Head Start decreases by 402 families and 144 families respectively.
Conclusion
Economic indicators of wellbeing such as the official poverty measure and median household income are currently insensitive to geographical cost-of-living differentials. This is problematic because real income indicators do not account for the geographical differences in the purchasing power of income and the subsequent differences in living standards faced by individuals and families across geographical areas. While several cost-of-living measures exist, they vary greatly in their accuracy, cost-effectiveness, applicability to populations of various income levels and appropriateness of their components.
Based upon these criteria, we conclude that market basket measures using primary data sources currently best meet these conditions. However, market basket approaches could be greatly improved by including population weights, controlling for differences in regional consumption patterns and accommodating households of varying income levels into their measures. Using hedonic regression on high-quality baseline data is one way of addressing these weaknesses; however, the research to date has proved to be prohibitively costly.
For illustrative purposes, we utilised the ACCRA market basket measure to illustrate that adjusting for cost-of-living differences would have substantial impacts on public policy and on eligibility for means-tested programmes. While we acknowledge that all existing cost-of-living indices contain biases and defects (which we have discussed), we believe that the test should be whether applying a well-constructed, though imperfect, cost-of-living index yields a better understanding of the world than would ignoring these differences and not adjusting for regional variations in the cost of living at all. We believe that it does and point to the The Head Start programme is available to pre-school-aged children from families with incomes at or below 100 per cnet of the federal poverty guideline. The same basic calculation as above was used to determine the number of families eligible for Head Start. The only differences were: there was no need to adjust incomes by a multiplier for program eligibility; and, the total number of families eligible for the Head Start program was multiplied by the percentage of poor families in each MSA with children under 5 (as opposed to children aged 5-17). Sources: US Census Bureau, Census 2000 SF4 Summary Tables, Table PCT117 . US Census Bureau, Census 2000 SF3 Summary Tables, Table P90 . Programme eligibility data obtained from CRS (2003). bias in the ACCRA data. We inspected the data and could not find any obvious omissions or pattern that should be considered. 12. A further weakness of ACCRA data, identified by Koo et al. (2000) , is that, because participation in the survey varies each quarter, the base (100) value in each period is just the average of the cities included, not a fixed concept. Therefore, ACCRA data cannot be used for time-series measures of COL. 13. The 12 regions included in the model for this article are defined as follows (1) 
